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—~TH5 Ude of Artificial Satellites for the Purpose of the Verification
of the General Relativity
(I¢poltzovaniye iskusstvennykh sputnikov zemli dlya proverki obshchey te-
orai otnositel 'nosti. Russian)
PERIODICAL Uspekhi Fiz. Nauk, 1957, Vol 63, Nr 1a, pp 119 - 122 (U.S.S.R.)

ABSTRACT The author at first gives a short survey of the present stage of the
problem of the experimental verification of the general relativity. The
perihelion displecement,-the gravitational displacement of the spectral

1inea, and the deflection of light rays by a field of gravitation are
discussed in short. The effécts predicted by the theory were observed,
but in spite of this additional confirmations of the theory would be
desirable, The astronomical methods used up to now have not yet been
fully exploited, New ways, however, have to be found which permit a
more rapid and more exact verification. Some possibilities in this di.
rection are offered by making use of artificial satellites,

The perigee of an artificial satellite will be displaced just like the
perihelion of the planets. The displacement of the perigee is, however,
considerably greater than even 1s the case of the planet Mercury, and
attains values of about 1500 " per century for satellites near the
earth, This effect increases the nerrer the satellite is to the earth.
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The orbit of such earth-near satellites can be determined far more
accurately than the orbit elements of the planet lercury and the rela-
tivistic effect can apparently be observed without difficulties, On the
other hand, however, the orbit of the satellite, even if the relativi-
stic effects are neglected entirely, is not exactly elliptical because
the air resistance in the ionoaphere, the nonspherical distribution of
the massee on the earth, and perturbation by other celestial bodies,
espacially the moon, act upon the motion of the satellite, Perturbation
by the moon can easily be taken into account, but not the other influ-
ences mentioned here, It is not yet possible to say whether the orbit

of an artificial satellite may, for the purpose of verifying the rela-
tivistic effects, be predetermined with sufficient exactitude. V.L.
GINZBURG, however, has no doubt as to the existence of such a possibili-
ty and also points out an effect of the general relativity which, in
principle, may be observed by studying the orbit of the satellite. An
additional perihelion displacement of the satellite and the motion of
the node of the satellite's orbit is concerned, which may be caused by
the revolution of the earth., This very interesting effect of the general
relativity attains 50 " during a century for artificial satellites and
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is thereforo of the same order of magnitude as the entire relativistic
effect in the case of the planet Mercury, This revofution effect, with
& sufficlently high accuracy of measurement, could be separated from

the total effect, The artificial satellite may also be used for measuring
the shifting of the frequencies within the radar domain,which are due

to gravitation, Within the domain of visible frequencies such observa
tions are not yet possible, and in the case of satellites near the earth
(h~ 800 kn) not even in the radar domain, For satellites near the earth
even the quadratic Doppler effect is greater than the shifting of fre-
quency due fo gravitation, and this, of course, applies to & higher ex.
tent %o the linear Doppler effect, Therefcre satellites are necessary
for the purpose of the verification of frequency shifts due to gravita-
tion, which mst be sufficiently far from the earth (h& ry ). Perhaps,
hamb or, this will also be possible for satellites whioh ale nearer to

the earth,

Thus, the use of artificlal satsllites offer very attraotive possibili.
:iu §or & further examination of the general relativity, (No illustra-
onek ). .
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FRADEIN, M.[. —
The Investigation of the Composition of Primary Cosmic Radiation
(Issledovaniye sostava pervichnogo kosmicheskogo izlucheniya, Russiarn)
Uspekhi Fiz, Nauk, 1957, Vol 63, Nr la, pp 131 - Nr 1b ;p 148 (U.S.S.R.)

Acoording to the data available at present, cosmic radiation consists

of protons, g-particles and, to a far less extent, of heavy nuclei,

The distribution of the nuclei with Z > 2 has as yet not been investi-
gated sufficlently well and also other problems are still to be solved,
Rockets are not suited for such measurements because their time of flight
outside tns atmosphere is too short. By means of artificial earth satel-
lites, however, the necessary statistical material for the investigation
of rarely occurring heavy nuclei can be obtained. One of the most im.
portant problems concerns the numerical ratio between the currents of
the light nuclei Li, Be, B and the nuclei C, N, O, F. By experimental
determination of this ratio the various theories concerning the creation
of cosmic radiation can be confirmed or rejected, If the particles of
the cosmic radiation in the clouds of the supernovae are accelerated,

a value 3 0,1 is obtained for the ratio (Li, Be, B) / (C, N, 0, F). In
the case of this theory the ratio can also be somewhat higher, but never

.lower than 0,1, The data at present obtained for this ratio contradict

sach other, The problem whether or not nuclei with Z > 30 exist in cos=
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mic rediation can also be solved by means of artificial earth satellites,
The existence of such nuclei in cosmic radiation would, on acoocunt of
ite large interaotion cross ssction and the short range in the inter-

stellar spape, indicate an exceptionally large amount of heavy elements
existing in the sources of cosmic radiation.

The experimsntal data on the composition of primary radiation’

e rasults o 6 experiments carr ou - ave already
been published in form of a collection of articles. The respective re-
sults obtained within the last years have been compiled in two tables,
The importance of the geographical location of the place of observation
in the case of equal geomagnetic latitude is pointed out. From the point
of view of determining the mnergy spectrum of the various nuclear groups
in primary cosmic radiation, with the help of artificial earth satelli
tes afford preat possivilities, because in this way the intensity of
the fluxes of the particles with various energies (even at different
widths) can be determined by means of the same devices. This, naturally,
will considerdbly increase the reliability of the data obtained com.
cerning the efiergy spectrum of the primary nuclei. One of the most in-
teresting problems of primary cosmic radiation is the determination of
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the amount of the nuclei of the group Li, Be; Be ¢7.7a.0"8

The experimental method Yor the study of the charge spectrum of nuclej
Tn primary cosmic radlation, such methods are of advantage as do not
dIscriminate the particles with respect to their charge and mass. The
use of particle counters in the case of which, on the occasion of the
passage of a particle, the produced pulse depends upon ths charge of
the particls, forms part of this method. The application of such devices
to an artificial earth satellite is, besides, of advantage in-so-far as
the measured data can be telegraphed to the earth. The disadvantages of
nethods which are based upon the ionization of a medium by rapidly char.
ged particles, are enumerated. The CHEREKOV counter is free from such
disadvantagss. The conditions to be fulfilled when measuring by thie
method, are enumerated. The apparatus is disdussed on the basis of a
drawing. During the time of observation of one week about 1000 nuclei
with Z > 6 cm, 7000 a-particles and a corresponding number of Li-, Be-
and Bwnuclei can be registered, For the experiments it is intended to
register the differential spectrum of the nuclei with respect to Z in
the interval from the g-particle up to oxygen. Such a method is realize-
_ able only if the device i3 able to solve every peak belonging %o thae
Card 3/4 : various values of 4, The use of artificial satellites offers new pasgal.
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AUTHOR:  6Ginzhurg,.Vels . .. S0V/141-1-5-6-1/28
TITLR: Radio-astronomy and the Origin of Cosmic Rays

PERIODICAL: Izvestiya vysshikh uchebpykh zavedsniy, Radiofizika, 1958
Voll, Nr 5-6, pp 3 - 8 (USSR)

ABSTRACT: This is a review paper which was first read during the
symposium on radio-astronomy at the conference of the
International Astronomical Union, which took place in
Paris, France, in August, 1958,

It is suggested that the main part of non-thermal cosmic radio
emission has a synchrotron nature and is not generated in
stellar atmospheres. The second problem considered is that
of the mechanism of acceleration in the envelopes of
supernovae and novae and certain other regions cf inter-
stellar space. There seems to be no doubt of the effective-
ness of the statistical mechanism in envelopes. However,

a number of important details must still be filled in.
Korchak et al (Ref 15) have suggested that the statistical
acceleration of nuclei with Z 32 may become very effective
compared with the acceleration of protons (as far as

Cardl/2 conditions of injection are concerned). This is important
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in connection with the problem of the chemical composition
of cosmic rays (Ref 7). The third problem discussed is

that of the origin of electrons giving the general galactic
radio emission. It is suggested that the material available
at present cannot lead to a definite conclusion as to
whether the electrons are primary or secondary. There are
20 references, of which 10 are Soviet, 8 English and

2 German.

ASSOCTIATION: Fizicheskiy institut im. P.N. Lebedeva AN SSSR )
(Physics Institute imeni P.N. Lebedev of the Ac.Sc. ,USSR)and
Gor'kovskiy gosudarstvennyy universitet (Gor'kiy State
University)

SUBMITTED: June 26, 1958
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AUTHORS: Ginzbnr§J .L. and Zheleznyakov, v.V.

N oot

TITLE: onibfe-Maechawigms of Sporadic Solar Radio Bmission

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1958, Vol 1, Nr 5-6, pp 9 - 16 (USSR)

ABSTRACT: This paper was read at the symposgium on radio~astronomy
during the conference of the International Astronomical
Union, which took place in August, 1958 in Moscow.
Possible coherent and incoherent mechanisms of sporadic
solar radio emission in an isotropic and magneto-active
caronal plasma are considered. The problem has been
considered by the present authors in Refs 1-3 and the
present paper is a summary of the results obtained.
types 1I and III bursts, which are an important part of
sporadic solar radio emission, are unpolarized or only
weakly polarized. It is suggaested that the magnetic
field in the region where these bursts are produced is
very low (possibly less than 1 Oe). Under these
conditions, the plasma may be considered as isotropic
in the first approximation. The presence of frequency
drift and other properties of types II and III bursts

Cardl/% suggests that they are due to particle streams. In an
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isotropic plasma these streams excite only longitudinal
waves. The existence in the plasma wave of a longitudinal
electric field leads to an instability of the particle
stream in the plasma and, as a result, coherent emission of
plasma waves itakes place. Incoherent and coherent
emission of plasma waves takes place simultaneously but
they have different frequency and angular spectra and
depend on the parameters of the problem in a different
way. It is argued that noncoherent emission of plasma
waves by particle streams can, in principle, explain the
appearance of type III bursts. It is, however, possible
that when reabsorption is taken into account in detail,
this mechanism may turn out to be unsuitable. Moreover,
type II bursts cannot be connected with incoherent
emission by particle streams since the particle velocity
is not suitable. Coherent emission of plasma waves by
particle streams can explain the properties of type III
bursts and very probably also type II bursts. Since

type I bursts are polarized, the analysis can only be
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carried out by taking the magnetic field into account.

In this case, the incoherent emission by particle streams
may be divided into Cherenkov radiation and synchrotron
radiation. If reabsorption is taken into account it turns
out that types I, II and III bursts cannot be associated
with synchrotron radiation of electrons. Cherenkov effect
cannot explain these bursts either. A charged particle
stream moving in a magneto-active plasma is in general
unstable and this leads to the coherent emission of ordinary
and extraordinary waves. If the magnetic field is weak

this coherent emission is practically identical with the
coherent emission of plasma waves. In a stronger field
(greater than 1 O0e), the coherent radiation leaves the coronz
predominantly in the form of ordinary waves and hence it

can be associated with type I bursts. In order to produce
the observed type I bursts, the oscillations in the corona
must have an amplitude of about 10 V/cm. How such
oscillations are excited is not clear.

Ccard3/h
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There are 2 figures and 18 references, of which 4 are
English and 14 Soviet.

ASSOCIATIONS: Fizicheskiy institut im. P.N. Lebedeva AN SSSR
(Physics Institute im. P.N. Lebedev of the Ac.Sc.,
Gor'kovskly gosudarstvennyy universitet (Gor'kiy State
University)
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P5-2-2/43
Ginzburg, V,L., Corresponding Member, Academy of

Sciences, USSR

Artificial Satellites and the Theory of Relativity (Iskusstven-
nyye sputniki 1 teoriys otnositel'nosti)

Neuka i Zhizn', 1958, 4 2, p 7-12 (USSR)

Vitaliy Lazarevich Ginzburg, Corresponding Member of the USSR
hcademy of Sciences, gave a lecture recently on the use of arti-
ficial satellites for the checking of Einstein's general theory
of relativity, This, along with other problems concerning
cosmic space, the atmoaphere of the earth,etc., will be solved
with the help of artificial satellites.

The author deals with three effects of the general theory
of relativity which can be observed in our solar system:

1, Deviations in the movements of planets;

2, the deflection of rays of light, and

3, gravitational change in the frequency of spectral lines.

In general, the above aspects of the theory of relativity are
borne out by the usudl methods of astronomical observation,
however, there are still inaccuracies in measurement.
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There are five sketches.
ASSOCIATION: Akademiya nauk SSSR (Academy of Sciences of the USSR)
AVAILABLE Library of Congreas
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AUTHOR: Ginzburg, V., L, SOV/126-6-6-4/25

TITLE: Role of Surface Energy in Superconductivity (Rol' poverih-
nostnoy energii v yavlenii sverkhprovodimosti)

PERIODICAL: Fizika metallov i metallovedeniye, 1955, Vol 6, Nr 6,
pp 994-998 (USSR)
ABSTRACT: The author deals with properties of massive samples. At
2 2
H =0 and Eh{HKW’ , 7 = ¢ = const and Londons' equat-
ion is obeyed. Hére, H 1is the magnetic field, H;Jﬁ is
the critical field for a massive sample, ¢'s are electron
wave-functions. At higher fields spatial non-uniformity of
® becomes important and this leads to the appearance of
additional energy with density:

*

2 2 2
SIS v S

2m 41%

where ¢, = o/¢,. , h 1is Planck's constant, m is the
Card 1/3
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electron mass, is th,depth Qf penetration of a weak

6
magnetic field an® w = V2 el - b /hc | e is the electron

charge, ¢ is the velocity of light, This energy is called
surface energy in superconductivity., Its appearance is al-
ways comnected with a boundary of a superconducting phase
with either vacuum or normal phase, No other surface energy
need be considered in the theory of superconductivitvy, For
& massive metal, this surface enerpy density is necessary to
find the value of 0,5 » Which is the surface energy of a

boundary between superconducting and noraal vhases, The
value of Ops is required in determination of the limits

)

of supercooling and superheating (i.e., fields Hul and vu2

and in determination of the dependence of the depth of pene-
tration 6, on the magnetic field intensity, The author
discusses ?n detail calculation of Hnl and Hng as well as

GH . He compares the calculated values with experimental

data and concludes that the theory does notv contradict the
experiment, Further studies of the effect of surface energy
in superconductivity require fuller empirical data, The
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paper is entirely theoretical, T
references, 9 of which are Soviet
ASSOCIATION::

here are 2 tables and 18

y & knglish and 1 German.
Fizicheskiy institut imeni PN, Lebedeva Ali 33SR
Lebedev, Academy of 3ciences

Physics Institute imeni P. N,
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AUTHORS: Ginzhurg, Ys.L., Associate Member of the USSR Academy of Scien-
cesj Fradkin, M.I., candidate of Physico-Mathematical Sciences

TITLE: The Origin of Cosmic Rays (proiskhozhderiye kosmicheskikh
luchey)

PERIODICAL:  Priroda, 1958, §r 8, pp 3-12 (USSR)

AB3TRACT: Cosmic rays were discovered more than 40 years ago, but radio-
astronomioal data permitted conclusions on their origin on1¥
in 1950-1953. Primery cosmic rays have an energy of 109-1010 ev

with a small percentage reaching 1015-1018 ev. The primary
rays collide with the molecules of the atmosphere and form
the secondary rays which consist of mesons, electrons, and
photons. The primary rays can be observed at aliitudes of
20 - 30 xm by means of balloons, at 100 km by roockets; and
at higher altitudes by artificial satellites. The intensity
of the rays depends on the gecmagnetic latitude. This lati-
tude effect indicates that the cosmic rays consist of charged
particles. The distribution of the particles according to
energies (the energy spectrum; shows that the higher the
energy, the lower the number of partioles (Figure 1), The
Card 1/4 principal part of the primary rays is made up of protons.
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Their intensity for particles with an energy higher than

1.4 ¢ 107 ev is oquel to 1 protoen per omz/aoc. In the primary
cosmic rays are alsc heavier particles; like the nuolel of
helium, carbon, oxygen, siliccn, iron, eto. The relative
composition of the primary rays is given in Table 1. Eleo-
trons, positrons, and photons, could not yat be detected in
the primary rays. The place of origin cf the cosmio radi-
ation ia investigated by meana of radicastronomy. The radi-
ation of the Galaxy in the radio wavelengths in & general
radiation and rediation of single sources. These cosmic radic
naves ara due to the radiation of relativisiic electrons which
move in interstellar magnetic flelds., In interstellar space,
nagnetic fields are present with 10°15.10-6 cersted. Elec-
trons which move with an energy of 108-109 ev in this field
emit a radiation in the radio wave length. The powsr of the
magnetic field changes with the activity of the sun spots.

The emitted radiation decreases the energy of the eleotrons.
The energy of the particles with high ensrgy changes to a
greater degree than that of particles with low energy. The
Galaxy is surrounded by a "corona" which emits radic waves.
This may be observed in the nabula M31 in the Andromeda con-
stellation which is in many respects similar to our own Ga-
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laxy., The radio waves are emitted ny an aresz which is cor-
aiderably greater than the vigibic area (Figure 3) and has the
form of a spheroid, wherous the dotuln as entically a {flat
disc. In our Galaxy, the areu scvered by cosmic Tuya has a
radius of 50,000 light years. e spaca is filled by inter-
stellar gas with a concentrution of 0.{1 - U.0) particles per
cm’. In somg "clouds" 1t poachec n conceatration of 10 part-
iclas per cm’. In colligians with the ,7as, ‘he protons lose
energy and form mesons. he fission of “eavy nucled leads to
the formetion of Li, 3e, and 7 nuelei, the concentration of
which near the carth's surlace sunptics information on the
numbher of collisions at higher c1+i¢udes.  The high enargy of
the cosmic particles 1is explained by the stutistic mechanism.
If neavy particles with hifh spe..d sci:ide with 1ight part-
icles, the latter are accelerc*ed »y a transition of the ener-
gy from the heavy particlas it U : cres. The single
radio sources in the universs 2T : cal

xies or accumulations of Lalaxs Le rediations of these
sources are caused by relativigstic charged particles moving
in the nparnetic field: of the nenulee. The sobulae are the

tve olectrons in

~ala-

regidues of suner-novag. The onercy of
. 10 e a4 - -
their magnetic fields is yoihototh pym. Twery 30 years, @
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super-nova arises in the Galuxy;. The power of the alectrons
generated then reaches 10700070 crplace,  The anargy loct hy
the elsctrons for the emlnuinn af L lgviuyoes is 1@5g erge/aec.,
Tt can be secen that *he eserpy T raile enmission is surpplied
by the suzer-nova. Tt i+ shiown thit the super-adv: ic alse
the source of protons and 2lei in the cosmic rays. The
novae, one hundred of wnirh ari av Ty vear, must also be
conaldered as & source Jor (esnmic says. "he novae and surer-
novu2 are ascumulated nrincipiliv g e center of She fGa-
laxy. The cosmic rays are eccactered oy the chaotically dis-
tributed nagnetic fields, thiv they resch the earth from
all sides. It is possible that 2 narv of the cosric rays,
especially with an enerry of mor~ than 10108 ev,; is of mata-
ralacti oripin,

~

There are ¢ graphs, 2 tovles. 1 phate ond

A
9
o
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1. Cesmic rays--Sources 2. Cosm’c raye--Analvsis
--Propertias 4. Radio astronciy--Applications
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®Is Flight into Time Practicable?™
Vol. 17 A, P. 352, 1958 Councll of




O
"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130009-7
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130009-7"

GINZBURG, V,L.

»-J“'”““K;iiéiciax satellites and the theory of relativity, Nauka i zhf;n')
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1, Chlen-korrespondent AN SSGR,
) (Artificial satellites) (Relativity (Physics))
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ABSTRACT:
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Oon the Theory of the Raylei h pispersion of Light in Liquids
(K teorii ri-leyevskogo rasceyaniya svets ¥ zhidkostyakh)

Znurnal Ekaperimental'noy i Tforeticheakoy Fizitd, 1958,
leo 3&1 Nr 19 pp- 746'247 (USSB)

At firot the author criticizes 8 standpoint expressed insa
paper by 5 4. Rytov (reference 1). By tue author's opinion
the dispersion of light in jpotropi: bodies iB not reduced
to the fluctuation-derormationa u, and the fluctuations of
the temperature 0. ideal gas consisting of wnisotropic
molecules in the obs perature fluctuations and in
the case of ffixed positions of the centers of gravity of the
molecules & lispersion of the 11 .kes place due to the
fluctuatio jentation of the nolecule-axesd. On
tnis transition ge gas and to gre 1iquid the position
does nol change tive respect and thus the dis-
persion alao takes place vhen u,p " 0 and @ =0.

absence of {1uctuations of v, aEd U dispersion

poasible due Lo tue formation of temporurily existing
co:plexes in the liquid. All this can alvo be 41lustrated in
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podels for the range of radiofrequenciee. Ag example the

guthor invectigutes polid hollow, n nmetallic spherules
navin, dispersing dipoles in thelr centers. The totality of
theoe gpherules will at any density of them lisperse the
radiownves due to the i1luctsationt of the oriertation of the
dipoles. Thia dispersion even taker place in the complete
phsence O under neglect of the dispersion connected with
the in omogeneout spatial dist ibutiorn ot the spherules and
wit.. other factors. Under real conditions the anti -
symmetrical part of the +igpersion in the cuee of wesk ab-
gorpti-n is very small. In Rytov's papers (references 1,
Zactually onl; p.rt of the dispersion is inveatigvted and
this still more restricte the applic

ability of the formulae
obtuinel by Rytov. There #Te 7 references, all of which are
glavic.

smeni P. N. Lebvedev AN USSR (F

ASSOCIATION: Physical Institute
institut ineni Po No Lebedeva Akadenii na:x SSSR

izicheskly

SUBMITTED: October 17, 1957
Library of Congress

AVAILABLE:
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B . T L IR s T
Voo, du. heos.opp. 240-104N \H;&G)

Phor tarer deq.8 with tne vronerties of e Piwm near the
cor4.n. on *he prohtlem investipated in thes paper 'he .
Cxenetpen rorameler muat be cohrreinted v the gencaty 0!
T superf) ont part o 07 the ]iqujdf s 13 di"“vrent '
from 2ero an He IY mnd equal to zero an n# v, Taking into
g~coant the guanium churacter of the phenomena in llqgid
nelvm, it ir natural to choose as such a varameter‘tne ‘
cemplox Tusezien §lixay.n) .~ et¥ which rlays ke role of
ar e fesiive save furnction” of the superfivent rart ot ]
“he Yigyu:d. This paper demls only with those stable prehiems
Tne uofma: part of which is assumed te be av resi. T&e
-1ty T oof the surerfivert part is zers v heoer
cpea the thermodynumec roten’ial - ia given expliciiive
+*otpl thermodynamic potentini ie given as
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1th o meapact v \Y‘ nnd ¢ fcons dering the brardury ccnd:tion
'P MY qa sguntien that is an analopen of the ~quation used
in the pneromencological theogxy oF :vrnrron1n:t%on ig orvtain-
«d. *rnatly tna eguution -(h“’ﬂm)[ﬂPa(Jrnju4W,"MP AT RUNIY
teined. To vhie equation beicnge also 'ne Loundary condition
! owhieh s to he uzed also for the “w2e =grtace cf
heiiur. The thesmodvramiz votential ¥ 1w exganded fas ip thf

ardinary theory ot phase tronsttiona) into veware of

TR T

“he theory used in tnhis paper ccn be ured orly in the 1mmediate
neignizorhnod of the *-noint, The second cecticn o1 thain

vaper denls with some gpecial problems. ~irat tne nmuihers
inventignte the properties of helinm neuwr a solid wallo

in this cege an sdditional surface energy arvears. Then a
poliem film, i.e. a helium layer with the density d, is»in-
“prtigatad, The tamperature of the “-trangition in a helium
“.'m jg lcwer thap in great masses of helium. winali~- a
Cartey in te ! iw invectigated., There are i figure and

petovances, T of wnochoare Toviel,
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AUTHOR:
TITLE:

PERIODICAL:

ABSTRACT:

_Ginzburg, V. L. 807/56-34-6-28/51

T —
On the Electromagnetic Waves in Isotropic and Crystalline
YWodin With Respect to the 8Spatial Diepersion of the Dieleotric
Permoability (Ob elektromagnitnykh volnakh v izotropnykh i
kristallicheskikh sredakh pri uchete prostranstvennoy dis-
persii dielektricheskoy pronitsayemosti)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 6, pp. 1593-1604 (USSR)

The influence of the spatial dispersion may be teken into

%ccoun by the following expression for the relation between
and E: 5
)

OB,
Dy = £y l) B + 1) B + byyepn(@) oxp 0%
The term with ¥

is neglected. Tﬁgcauthor investigates plane waves 3%9 writes
the above given equation in the form D, = 2’ik Bor &y Eqym

k

,which corresponds to the optical activity,

) 2 2
= %dn % °n ac, %elm " (e [c) 6ikLm' 8 denotes the unit
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On the Electromagnetio Waves in Isotropic and Crystalline ledia With
Respect to the Spatial Dispersion of the Dielectric Permeability

Card 2/3

vector of the normal to the wave, A =n - ix - the complex
refraction index. The above given expansions not always are
gufficient, sometimes & different exgresaion has to be used.
In an isotropic medium the tensors Eqy €4y %l and

B can be regarded as scalars and the above mentioned equa-
1kém

etn  eritten down in the forn 3 - 8%, £ & - oA, This
equation and 1t8 golution is discussed for transverse and
for longitudinal waves. The possibility of the obgervation
of the new wave (which corresponds to a new radical for

A% caused byfthe account of the spatial dispersion) depends

in a remarkable degree on the intensity of the absorption.

In the following part of this paper the tensor & is special-
ized for media of various crystalline types. The phenomena

in the media with various crystel symmetry are discussed in
detail. The last part of thie paper gives some remarks on the
collective energy losses and on the Vavilov-Cherenkov effect.
The new waves caused by the account of the spatial dispersion
can be excited easily if the Vavilov-Cherenkov effect is used.
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SOV/56-34-6-23/51
On the Electromagnetic Waves in Iasotropic and Crystalline liedia ¥With
Respect to the Spatial Dispersion of the Dielectric Permeability

There are 3 figures and 10 references, 8 of which are Soviet.

ASSOCIATION: Fizicheskiy imstitut im. P N. Lebedeve Akademii nauk 3SSR
(Physics Institute imeni P. N. Lebedev, iS5 USSR)

SUBMITTED: January 16, 1958
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On the Radiution of Systems With Muny Levels Which 307/56—}5-3-54,61
vove ir ¢ Mediuz with Super-Light-Velocity

is coherent with and simil ¢ the rediction of a systew
in & muﬂ'e,lu field. WiV v rodiation (with & velosity

that of Py :
v wnd molecules or of
purticles is of hardly any practi
the radiation (with o velocity &re
¢ olectrons moving uiong o magnetic
Ty this connection, a metallic slowing-
4 dielastric or a pluosmu lucnted ueur the b“ndle cun
paurt of this medium, Next, some det: cted
phancmena are given. A more jetal il “>ptru on this
Jder-rediantion of electrons moving witn o velcocity greater
thm1 that of light is intended to be given at o luter dute
Piere are @ references, 8 of which are Joviet.

ST . . . N N -
ASLCTLATICN: Jor'kovakiy sosudurstvennyy universitet (Sor'kiy Stete
Tiverai by

SURKITYZD: Jure

Cng 2#%”




CIA-RDP86-00513R =
" FOR RELEASE: Thursday, September 26, 2002 >7
AII\’T";{F({)?I\IIEE)DFOR RELEASE: Thursday, ’September 26,2002 CIA-RDP86-00513R000515130009-7

Ginzburg,V.L,, and Zheleznyakov, V.V, SOV/%}-Z“—S—}/?C

On the PoESTBIe Mechaniasms of Sporadic Solar Radic Emiss: s

{(Radistion in Isotropic Plasma) (0 vozmczhnykh mekhantizmakh
cheniya scintsa (izlucheniye v izo.

azme))

Astronomicheskiy zhurnal, 1958, Vnj ¥y Br 5, pp 694=717 (USSR)

Tre wuthors discugs the coherent and i{nccherent mechanioms af
sporadic solar radio wmission in isotropin coronal plasma. Trey
show that it is imposaible or improwainle to combine type 11
wrsts and type I11 bursts with an incoherent plasma mechanism
of radio emiasion, while the description by coherent plasma
nechianisms leads to no contradiction. Peonuse of polarization
the consideration of tyre 1 tursts related to sungpots by iro-
“ropic plasma only is senseless. In a follewing note the
magre<oa:tive placsma shall be sonsidered. About the

botk notes it was partly reporied on November 77, 1957 at the
Radioastronomical Committee of the Astronomical Assembly of the
Acadeny of 3-iences of the JSIR. 1t iz mentioned in a footnote

that, according to a remark of D(A.Frank—Hamentskiy, the question
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On the Pcesible lechanisns of Sporadi. §
Radic Emission (Radiation in Isstropis P

clar S0V/23-35-5-1/20
lasma)

whiiner the Sransition of plasma waves inde electromagpoti-
wave s Li essential for the digperssen of plasma waves at  _orenad
elretrong e investigated by ALALVedenov and R.7.Sagdesev

There da ° figure, and 17 references, 13 of which are Sovie-,

2 Americang 1 Australian, and 1 German

ASSOCIATION:F.zizbhuskiy institut imeni FP.N.Lebedeva Akadomii nauk $33F
(Physizal Institute imend P.YN.Lebedev of the AS USSR)
Radiofizicheskiy institut pri Gor'kevskom wuniversitete imen:
N.1.Lobachevskogo {Radiephysical Insti*i*e¢ at the Gor kiy
University imeni N.I.Lobachevskiy)

SUEMITTES:  April 2%, ~959
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GOV /56456203744
Ginzburg, Y. L., Bydman, V. Ya.

yuerepphi e T

"Bn the Cherenkov Radiation of Dipole Yoments (C Cherentovokom

{zluchenii dipolnykh momentov)

7hurnal eksperimental'noy 1 «isgPeticheakoy fiziki, 1258,
Yol 3%, Nr G, pp 1508-1512 (USSR)

iunches of particics with dimensiona aufficiantly small with
regpeci to the wave length in the nediunm give’ the pame
cherenkov radimtion an point particles with a corresponding
charge and multipole noments. Therefore, the investigation
of the Cherenkov radintion of magmetic and electric dipoles
is of interest irreapective of the fact that it is only very
weak for separated particles (elvctrons, neutrons). ¥ith
regpect to the question of the Cherenkov radiation of the
maognetic moment, contradictory opiniong are, however, found
to be expres:sed in publications (Refs 1-6). In this connection
the authors developed a calculation method, which differs
gomewhat from that used in earlier papers (Refs 2-4). It is
firgt developed for the Cherenkov radiation of electric and
rmarmetic dipoles moving in a continuous nediun, and further
for tuat of dipoleg moving in channels or gaps (e =u=1)
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On the Cherenkov Radiation of Dipole Moments SOV/50-35-6-244/44

ASIOCIATION:

SURMITTED:

Card 2/2

The caasne in which € and i wre different from 1 is finally dis-
cugged. The authors thank L. 5. Bogdankevich, A, V. Gaponov,
M. A. Miller and I. M. Frank for discussions. There are

12 referances, 11 of which are Soviet.

Fizichesgkly institut im. P. M. Lebedeva Akodenii nauk SSSR
(Physics Institute imeni P. !. Lebedev of the Academy of
Sciences, USIR) Gor'kovskiy sosudarstvennyy universitet
(Gor'kiy State University)

June 27, 1958
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SOV/56-35-6-37/44
Ginzburg, V. L.

“'On the Nonlinear Interaction of Radiowaves Propagated in a

Plasma (0 nelineynom vzaimodeystvii radiovoln,
rasprostranyayushchikhsya v plazme)

zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Yol 39, Nr 6, pp 1573-1575 (USSR)

With the propagntion of sufficiently strong radio wavee in a
plasma, especially in the terrestirial ionosphere, nonlinear
phenomena (cross modulation, interaction, and also "self-ac-
tion" of non-modulated radio wuves) occur (Refs 1-3). As far
as the author knows, only nonlinearity in dependence on the
effective number Vorf of collisions having a field strength Ea

of a strong radio wave 1 has hitherto been investigated. In the
most gimple case ot»q*pon-mgdulated wave 1 (when it holds that

- - = 1 2 2
E, Eo cos (Wt -kr) E cosy ), the condition w ’>‘veff

is satisfied and the influence exercised by the constant magnet-
ic field is neglected. The nonlinear effect is in that case
connected in the most simple manner with the modification of
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On the Nonlinea

RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130009-7

APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515130009-7"

5OV/56-35-6-37/44
r Interaction of Radiowaves Propagated in a Plasma
electiron velocity, and an expression is also written down for
the corresponding variation of electric conductivity. These
phenomena become & 1ittle more complicated if electron veloc-
ity distribution, modulation, etc. nre taken into account,
which is, however, not of essential importance for the linear
effect under investigation. In an inhomogeneous isotropic
plasma (and also in a homogeneous magnetically sctive plasma)
electron concentration (unlike what is the case with an iso-
tropi¢ and homogeneous plaama) depends on radio wave field
strength. An expression for the thereby caused variation of the
radio wave 1 and of z plane wave in e magnetically active
medium is written down. Variation of the electron concentration
AN leads to a proportional variation of the dielectric constant
eik of the magnetically active plasma. The nonlinear effect in-

vestigated is linear with respect to field 1, and the combina-
tion frequencies occurring are equal tow' fw. The effect in-
vestigated here is of the same kind as in the case of the scat-
tering of transversil radio waves on plasma waves in an iso-
tropic medium. The concrete influence exercised by this effect
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upon the propagation of radio waves in the terrestrial
atmoophere and in the solar coronsa remains to be investigated.
There are 5 Soviet references.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR

(Physics Institute imeni P. N. Lebedev of the Academy of
Scienoea,USSR)

SUBMITTED: August 23, 1958
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S07/53-66-2-1.9
Getnnntsev, 0, G., Ginzburf: V. L., OShklovskiy, I. S.
kL IR

lationgtrononrical Investigations With the Ail of Artificial
Barsh Sztellites (Redioastronomichesiiye iscledovaniya s
ponoshich'yu iskusstvennykh sputnitov Zenli)

Uspelkhi fizicheski%h nauk, 1258, VYol 6) *r 2, pp 157-161
{UssR)

artificial gatellites are of great inyortunce for optical-
as well as for radio-astronomy; they may serve &5 receiving
gtutions for near- and far ultraviolet-, X-riy- and far
infrared radiation which, because of absorntion in the
atmogphere, does rot reach the surface of ile earth, as
well as for ihe r.f.-ranrc where adbsorption in ihe tropo-
sphere and refraction and absorption in the ionosphere act
upon radiation. The authors first discuss absorption in the
troposyhere (especially in the A € 2 en range), connection
#ith the effectiive temperature of the radis<ion source,
golar and lunar radiation, the influence exercised by the
ionosphere, and several yrohlems of & peneral nature; dis-
cugsion is based upon scientific :ublications mentioned



CIA-RDP86-00513R000515130009-7

"APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDPS6.00513R000515130000.7"

APPROVED FOR RELEASE: Thursday, September 26, 2002
507/57-60-2-1/3
Radiozztronorical Investigations With the 41d of Art:ficias Earth Satellites

(Refs 1-8B). The conditions for a receiving apparatug 505 tlie
range 10 cm < A < 10 m are then discussed (Teff = ar""",

intenaity 1, « &etr 300 iy s Tep 18 Of the

6. .7
err ™10 to 10

off X 107 degrees). The

zuthors further discuss radio-receiving apjaratus. For
A> 100 n very low limiting values of the noige factor(Fnrv 2)

order of 103 degrees, at 30 em < A <100 n T

degreas, Iu ¥ const; A > 100 m: T

are obtiained for coincidence superheterod-ne reseiving sets,

For large A wire antennue of several 10 i lensth would he
hecensury; as this is imrossible in a Sputnik; frame antenrae
nith ferrite core are used, which can be of very small
dimengiong (Z'Vlo cmy weizht 300 #). The axis of ‘he frame
in rarallel to the metal purface oi the Syutnik. Jecause

of u Sputnik's own rotary unotion alio the sosition of the
frame is nodified which cauges flucliuatisons of the intensity
of reception. It is therefore necessary to krow the orienta-
tion of the frame at every instant. The arterna will not re-
ceive « radiation for which it holds tiit E(Lf.1) = 0 at the
rlace of reception. If the nagnetic terresirial field is
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Radioastronomical Investirotions With the Aid of Artif~01a

neglected, it holds that

2
E(f) =1 - ANy 407 &

m(?nf)2 f

lera ¥ {5 the electron concentration, f - ihe frequency of
the radiation received. In interplenetary apace Ne1t0 5,10

[ .
E(f) >0, £>1 = 9.10% = 2,10" or & = . ST = 150 3 K

2
y

When teasuring fo iv i possible io caloulite M (CCOlleg

to the aforenentioned fovnula. The inf'luence exercised Ly
the torrestrial field conplicates inves stisation, but this
influence is not very connlderm‘]e for 'e-htlvel' fast Sput-
nike. There are 11 referecncen, 4 of whiclh wrs Soviei, .
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Ginzburg, Ve Le o Corvesponding ‘famber AN USSR

“the Critical Current for Superconducting #i1lms (Kriticheskiy
tok dlye averkhprovodyashchikh plenok)

Doxlady AN SSSR, 1958, Vol. 118, Nr 3, pp. 464 = 46T (USSR)

1f films are used which are laid upon & oylindrical surface,
the deternmima tion of the o ritical current obviously ia more
reliable than the determim tion of thecaitioal field strength.
Therefore the author he the computation of the
critical current gomewhat mor than in one of his
previous works (reference 1). The most intgreat deserve thin
filme with & thiokness of 1 ~ 102 to 107° cm. In case of
application of cylindrical gupports with ~1 mn diameter

guch films can be gupposed to be plane and the oylindrical
configuration of the film must be considered only in ocase of
the boundary conditions for the field. First the equations
for the deigrmination of the function Vf and of the v otor
potential are written down . Then a condition foxfthe boun-
daries of the field ip given. The complete current flows in
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The Critiocal Current for Superconducting Films

ASSOCIATION:

SUBMITTEDs

AVAILABLE:

Card 2/2

the direotion of the cylinder axis and in the same direction
an outside field cun w applied as well., In the inaide suv-
face of the oylindrical film the fild strength of the fiid,
which ia oauaedqpy the current, is equal to zero, For the
field atspngth h in the film and for the corresponding po-
tential a terms are written down. The critical field atrength
of the fisld induoed by the ocurrent can o ascertained from
an equation given here. The transition into the normal state
has under certain conditions the oharacter of a second order
transition. There are 2 figures, and 4 references, all of
which are Slavioc.

Physical Institute imeni P, N. Lebedev AN USSR
(Pizioheskiy inetitut im. P. N, Lebedeva Akademii nauk SSSR)

October 31, 1957

Library of Congress
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APRIKYAN, Levon Melkonovichy, GINZBURG, V.L,, red.; GARIBYAN, G.M.,

kand.fiz.-mat.nauk, red,: AZYZHEKYAH, L.A., tekhn,red,

[Works on thaoretical physics] Raboty po teoreticheskoi fizike.
Pod red, V.L.Gingburga i G.M.Garibiana, EBrevan, Izd-vo Akad,
nauk Armianskol SSR, 1959, 74 p. (MIRA 12:12)

1. Chlen-korrespondent AN SSSR (for Ginzburg).
(Phyeics)
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GINSPURG, V.L.

nCERTATN ASFECTS OF COSMIC RAY ORIGIN THEORY"
v.L, Ginsturg

are discussed in the light of

Certain aspects of the theory of cosmic ray origin
the works which apueared since the Varenna conference.

recort presented at the International Cosmic Ray Conference, Moscow 6-11 July 1959
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AUPHORS:Gershman, B. N. and Ginzburg, V. L. y141-21-1-2/19
PITLE: On the Formation of Ionosphe{}c Irregularities e
- dﬁﬁ;ﬂhﬂwa&ﬁuﬁ“ﬂ.ﬁ?ﬁ?ﬁf” e
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 195%.
Vol 2 , Nr 1, pp 8-13 (USSR)

ABSTRACT: In the case of the lower layers of the icnosphere (in
particular, the E-layer), there is no doubt that the format-
jon of irregularities is due to the turbulization of gas
currents and both the turbulization and the irregularities
are produced by ionospheric winds (Ref 1), Therefore, the
only controversial problem is the mechanisu of the formation
of irregularities in the F-layer and one is mainly concerned
with irregularities responsible for the twinkling of radio
stars and the spread of the F-echo, The present paper is
mainly concerned with the discussion of the motion of the
ionized component of the gas in the ijonosphere. The quasi-
hydrodynamic equations, given Dby Egs (1)-(3),are employed.
In these equations the subscripts e , i and m vrefer
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to alectrons, lons and molecules, respectively. u are the
velocities, @, = mN, , f° MN, and @ = MN_~ are the
densities, N, , N, N, are the concentrations of
electrons, ions and molecules, -e , m are the charge
and the mass of an electron, M is the mass of the ions and
nolecules (assumed equal, the charge of the ions is taken as
~qual to e ), H, is the intensity of the terrestrial maf-

setic field (the difference between the magnetic field and

Ho is neglected), E 1s the intensity of the electric field,

Te v T4 and: n, are the viscosity coefficients, Vei )

Ven and \Dim are the numbers of collisions of electrons with

ions and molecules,and ions with molecules, g is the accel-

eration due to gravity and p 1is the pressure, If the mean

density % " Pe ¥ Q1 is introduced and

gy = (?ége *?igi)/(Pe *91) then Eqs (1) and (2) give Eq (4),

where N = Ne = Ni and N<<Nm . In this equation terms
Caraz/S involving pressure, viscosity and the force of gravity are
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included and
Jo=eN(gy = mg), u = (o +puy)/(py + py) s

Wy }Vim , W >>m\)em and Mv.m>> mY,; . The system of
equations (1)-(2) also leads to Eq (5), in which the un-
important terms have been neglected and ¥V, =V _, +V .

It is clear from Eq (4) that in the absence of the field

go and the current j , the velocities gp and u Dbecome

equal during a time of the order of.Vvim . The current

j for go = 0 1is damped out during a time of the order of
VAV N
cesses then the time derivative in Eqs (4) and (5) may be

neglected and one obtains Eqs (6), where ¢, , o, and

are the conductivities parallel to Ho , bperpendicular

1f one confines one's attention to quasi-static pro-

Oy
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40 Ho and the Hall conductivity respectively. B and
E' are the parallel and perpendicular to H, components
o% E' . Also, wy = eHo/mc and .IlH = eHo/Mc ., If the
s-axis is chosen along the H and condition (7) is satis-

fied, then one obtains Eq (8), where the y-axis is chosen to
-: perpendicular to u . Condition (7) is satisfied for
. ititudes ).90-100 km, If condition (9) is satisfied, ther
&qs (8) assume the form given by the first three equations

at the top of g 11, If condition (10) is satisfied then one

obtains Eq (11 It is shown that an jonospheric wind can be
set up in the F-layer only in the presence of an electric
field E which, in the first approximation, is independent
of the velocity u and is given by Eq (12). An analysis of
the above theory leads to the conclusion that the formation
snd motion of ionization irregularities in the F-layer is

not a hydrodynamic problem and should be considered with the
inclusion of the terrestrial magnetic field ) S the

electric field E and the difference between the velocity
of the gas as a whole, 1 , and the velocity of the ionized
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component u . If one neglects the velocity gradients,
the quantity u, is determined by the two quantities u

and E and usually to a good approximation by E only

(cf Eq (12)), 1In order to solve the ionospheric wind and

the ionospheric irregularity problems, the character of dis-

tribution of the field E and the veiocity u mnust be known
on a scale comparable with the dimensions of the terrestrial

globe, There are 12 references, of which 4 are Soviet and 8

are English,

ASSOCIATION: Issledovatel'skiy radiofizicheskiy institut pri Gor'k-
ovskom universitete (Research Radio-Physical Institute of
Gor'kiy University)

SUBMITTED: August 25, 1958,

Cerd 5/5
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AUTHORS: cinzburg, V. L., Eydman, V. Ya. SOV/56-)6-6-28/66

TITLE: The Radiative Force For a Charge Moving
in a Medium (0 sile reaktsii izlucheniya pri dvizhenii

garyada v srede

PERIODICAL: 7hurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 6, pp 1823-1833 (USSR)

ABSTRACT: In the present paper the radiative force for a non-punctiform
' charge moving in a generally anisotropic and gyrotropic medium
ig investigated. The radiative force in a medium may play 8
congiderable role when the particle moves in a magnetoactive
plagma, in channels and slits in dielectrics and also in
wave guides. At velocities larger than the phase velocity of
light in the medium the radiative force, which changes the
amplitude of the oscillations and which ie related to the
emission of anomalous Doppler frequencies, possesses &
different sign than that of radiative friction due to the
emigsion of normel Doppler frequencies. The total radiative
. force which is responsible for the change in the amplitude of
Card 1/2 the oscillations of a particle in an isotropic medium
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in a Medium

ASSOCIATION:

SUBMITTED:
Card 2/2

corresponds to friction also in the case of super-light
motion. However, this friction may be appreciably smaller
than the radiative friction encountered at sublight veloc-
ities, In an anisotropic medium amplification of the
oscillations may occur instead of friction. The decrease of
radiative friction or the appearance of the amplification may
be related to the peculiarities of the anomalous Doppler
effect as revealed by a quantum mechanics analysis and also

to the instability of the super-light particle beams. The
theoretical considerations are based upon the results
obtained by a large number of previous papers (Ginzburg et al),
and, in the oourse of the final discussion, the rasulting
conclusions are discussed. There are 15 Soviet references.

Radiofizicheskiy institut Gor'kovskogo gosudarstvennogo
univerpiteta (Radiophysiocs Institute of Gor'kiy State Univer-
aity)

December 20, 1958
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AUTHORS: 'Gu'.nzbux‘;gt,1 V.L. and Eydman, V.Ya.

pptaat SENTRRIIES

TITLE: On Some Peculiarities of Electromagnetic Waves Radiated
by Particles Moving Faster Than Light

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1959, Vol 2, Nr 3, pp 331 - 343 (USSR)

ABSTRACT: The paper was presented at the Ministry of Higher
Education Conference on Radio-eloactronics, Kiyev, 1959.
The classical treatment of this problem yields the
Vavilov-Cherenkov radiation{bondition in:

cos @o = ¢/nluw)v (1)

where E% is the angle between the particle velocity Vv
and the wave-vector k of the Cherenkov wave, n{w)
is the refractive index at the frequency w , the medium
being isotropic. In this paper quantum representations
are used because they are so fruitful of interesting
results. The fundamental conclusion is that "for particles
moving faster than light the reaction force of the )
Cardl/5 radiation, changing the amplitude of particle vibratiox. ﬁ
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N

is less compared with that for velocities less than 1i.at
and, in an anisotropic medium, can even change Sig. The
force corresponds, therefore. not to "friction"™ but to

an excitation of the vibrations. This effect is obviously
directly connected to the instability of faster-than-
light particle beams. A point charge moving uniformly

in an isotrepic medium radiates energy, as a result eof the
Vavilov-Cherenkov effect, at a rate given by Eq (2).

If the radiated frequency is 0 then as a result of the

Doppler effect, the ap,arent frequency at an angle & is
given by Eq (3). Within the so~called Cherenkov cone
thie Doppler effect is anomalous since ® increases with
® and, if n is constant, o-» vhen Qu&@o . In

practice, the effect is of interest for particle beams
passing through unarrow slots or close to delaying systems
or for beams in magneto-active plasma where the losses are
low., TFrom a quantum point of view. the kxinematics of
radiation are determined by the laws oi conservation of ;f/
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energy and momentum. The changes in energy and momentum
as a result of radiation are given in Egs (4) and (5),
respectively. A system which moves uniformly in vacuo
can only radiate as a result of a change in its interval
state (thus, for example, an electron cannot radiate in
vacuo if moving uniformly). In the general case, when
n #1 , the radiation condition, in quantum terms, is that
given by Bq (6)., The advantage of the latter represen-
tation is that it shows the normal Doppler effect to
involve an energy transition from an upper to a lower level,
while the anomalous effect requires the reverse transition.
A system which has only two discrete energy levels can
exhibit both kinds of Doppler effect. In systems with many
energy levels the anomalous effect lcads to the possibility
of exciting transverse radiation. Two cases exist,
corresponding to an increase and decrease, respectively,
of the system energy. The calculation of the transition
probabilities which determine how a svstem will behave .
Card3/5 may be carried out by classical means. quantum methods L}//
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offer no advantage. Tho absorption ce~ffacient, in the
"normal® process, is tlhat given by Eq (9) while the

anomalous value is Fq (10). The lattor expression is

useful where the production of microwaves is considered.

In particular, the cace of a magneto-active plasma medium

iz applicable to sporadic solar radiation. Imn an anisotropic
medium the phase and group velocities oU a wave nced not

have the same direction. Figure 2 shows the efiect of the
sign of dm/dkr on the gencration of the Gherenkov radiation.

As a rule, the radiation forces are smell cenpared with the
retarding forces but may become siguificant wheun motion
ot¢curs in narrow channels or in plasma.

There are 2 figures and 26 references . 25 97 which
sre Soviet and 1 Hongmeias, L%’

card 4/5
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e
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“hﬁiﬂﬁhurﬁz V.L., Zheleznyakov, V.V. SCV/33-36—2-5/27

On the Provagation of Electromagmetic Waves in the Solar Corona
Taking Into Account the Influence of the Ilarnetic Field

Astronomicheskiy zhurnal,1959,Vol 3(.%r 2,pp 233-246 (USSR)

The present note has preparatory charactsr. In a following
article the authors intend to investigate the influence of the
magnetic field of the corona on the sporadic solar radiation.
In this connection the influence of the magnetic field on the
propagation and emission of the electroma-netic waves of the
corona 1s considered as a preparation. The authors compile
well~known results of western and Soviet scientists and
complete them in a form necessary for the following article.

In particular they consider the emission from the corona
caused by the interaction of normal waves and caused by their
dispersion on the fluctuations of the electron density ;
conditions of emission are given. Furthermore the authors

describe the propagation of the electromegnetic waves in the
corona under the influence of a strong sunspot magnetic field.

N. A, Mitynkov is mentioned in the peney.

8ci, Fus. Inat, of Radlophysics, Gor'kiy Univ,
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AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:

Ginsburg, V. L. S0V/56-36-6-46/66
Comparison of the Macroscopic Theory of Superconductivity

With Brperimental Data (0 sravnenii makroskopicheskoy teorii

gverkhprovodimosti 8 ekeperimental 'nymi dannyni)

ghurnal eksperimental'noy i teoreticheakoy tiziki, 1959, Vol 36,
_ Nr 6, pp 1930 - 1932 (U8SR)

L. P. Gor'kov {Ref 1) (see this periodical p 1918) showed that
the macroscopic equations for superconductors set up by Landau

and Ginsburg (Ref 2) can be deduced from the modern microscopic
theory of puperoconductivity. In the equations deduced by Goxr'kar
the charge e ., Was put equal to the double electron charge cor-

responding to the Cooper pairs (eeff ig identical with the quar-

tity denoted by Gor'kov as e*). The phencmenclogical constani x

obeys the equation (1):
X = Coff]y 52 . 4.32.100 &° (H_ denctes the ouliiced
0 om L sl cn L ‘em B B

magnetic field, 8, - the (Londcn) penetration depth of the Maid

into the massive metal at the given temperature T). The measured
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Comparigon of the Macroacopic Theory of S5OV,/56=3%= =16 /66
Superconductivity With Experimental Data

penetration depth 6 is equal to 5L T 18 2qral to the onif-
ical temperaturs To. Within the range of c-itiesl tempesuiuie,

accuracy differs, for $n &b at AT - ?,-0€0.1°% ab Al
b8, if A T£(1o"3)°. Further, a nunher of empiricel weladoss

ie set up, viz. for &, Bopr % Ty end A and for Sr, Snera /2,74

in). The experimentally obtained velvaes a s corpared with thoo-
-0 cr e
retical values. Thus, for Sn Tc = 2,73 and « = 0,153 1g oY=

tained, according to Faber 0.15 and tor the Lauimapie nofal ege
cording to reference 5y 10 : % = 0149, 8o that the valie ¢ o

0.15 ~ 0,16 may be considered to be currecs (voth in the wacmu-
and in the microscopical theory). If, for the surfasce enegy,

it holds that ¢ g = B A/8x, one obtains with x = Ce158 : A =
6458; ~1,66410" .VTO/(TC- T); experimentally, however, the val-

ues 2,5 (aocording to Sharvin, reference 8) and 1,38 (Febax,
reference 9) are obtained instead of 1,66, A1l data hithexio
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ACYROR :

The

Tomperatuses
teapera Yur)

£4h _4l11-%ninn Confersnce on the Phyeics of low
o wmhchaniye po fTzike ataxixh

PERITITZAL:  Capekhi fisichbeseicn nauk, 1357, Vol 67, ¥r 4, pp 743-73C
. (usse)

ANSITRACT: This Zonference o2k ;lace fros Ocsober 27 10 Ryvecder_ ! at
Twlial; 1% was organizel by the Otleleniye fizikc-patexa
—ohesklkd nauk Akadezii nauk 3SSR (Deparisezt cf Phyaico-
sathesaticsl Sciemces of the Aceleny af Scienceas, ts5R),
the Akademlya aauk Grusinssoy 5SR (4cmteay <f Scien:
Crusinskazs 332}, and the Tbiliaskiy gosudaZsIvennyy us 4-
versites is. Stalina (Tbiltsi State Oniversity imeni staltn),
The Confersnce was atlended by about 330 sjecialists from
h1l1et, Noscow, Khar'kov, Kiyev, Leningral; 2verdlovek, and
o\her cities as 11 as by a nuzber of youmg Shicese sclentiata
st presact vorkiac in the US3R. About 50 lestures were 2eliver-
o4 ciich were 1ivided acczoriiag to re roh fielie.
e 1. SupragQnjuctivisy. 13 lectures s delivera? on this
f1el4 of wmhich 1vc wars sxperinentsl and the oinhara theore
cal. Neporte on sxperimental invessications o? wpupraconiuctivity
were delivered by Yu. Y. Sharvin ant 7. 2. Sentcaxhar 11re)
wad Y. V. Zavarttekiy (LFP). =ha for-er
structure of Vhe laterse inom zrystals of [ure
tin, the lalter a pductivity of 1:ffarect-

15

and C. F. Zharkov (PI&1) Zealt with the =icroxto;ices <hecry,

and Ginabarg JYscussed anong; other things the part played
M by fluctuations Lu phase trazsiiions of 1th =3 kind.

T. . Litshite (ERPDI) showed taut i follows fro= the scier

: F tre anjsan

n prinzi;le, She aristence Of suzra-
hich are s.pra-~onl.-sive snly sitk-
=rers*ure fand not at all ten;ersturss
telow the critical one 3. Y. £. Freata
{242} investig.ted tis a...tran- Luonon Vmerca. corduetivie
%7 of sayraceo 33r3 by zeans of Arne nicrosccricel laFs 8t
temperatures that are not vary nsar atzslute =2gz72. . V. Muvycow
end L. E. Gurevich (PTI A¥ 3331 sjoke ad:cl tne surface
eneriy or 15s boundary betw tre su;racoriu:tive ani noraal
phases., D. K. Tubkres and Y. 4 Tasrkcynixcsy {~atesutichensciy
2zsti2at 1Y $5® - Magnezatics InaVvitule 48 TSIRI Jeall eillk
Card g7 Abe Abermoivrasice of the eupreconiuctive siate |Proehlich-aolel}),
¥, V. Tolsachev (FIAZ] invéstifated the jrobles of collective
excitetions in e mu;racondeiter. 2, ¥. Shirkos [StTyeis
tmetitut yedernskh issledovari - Juint (n3tliute oy luclear
Research} sjoke stoat conaiie aticn of Zeoulosh-
of elactrona in seziconduztare, The prodlez c?f
of the 22uloudb inseractiion was .l sed by Tter
en’ Crow, -isi-hein = {¥3T)

tropy of satals tbss
sontucticra i3 posaltle
tn & liaitsd Tange =7
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RixnayIey, A, A, ed.
Stantell v wosmose; sbormik atatey (Spaze Statlond; Collection of
Articles) Moscow, Ira-vo AX 333R, 1960, 3 D. 25,000 eoples
ﬂrca?:o.vonuc..urwwiwr
1

printad. {Serles: Akadenlys nsuk 33sA,
Seriys)
1
Resp. £4.3 4. A, Wiknaylov; Compiller: ¥. ¥, Padorov; ra. of )
Publiching Bouse: Ye. M. Klyaus; Tecn, 4.t I. D- Novichkova. |
i
PORPOSE? nis bock is interded doth for the Bpace speciallet and
the averajge reader tnterested in space probless,
¥
COVRRAGE: The bdook contains 73 short articles vy varicus soviet
authors oOn vn.og:- connected with space vravel and tre taLnch-
ing of artificial earth satellites and space rockets. Z.za B”
sipilities af futule developments are alne 41acuspe’. Tha Arc
ticles were vnuynnva in the periocd of 155T7-1962. NG perddn”
alities are senticned. There are no references.
2. PRELIINARY RESULTS OF SPACE n%(.ﬁh.unordur:
: Raaweyarovs A. X Historical Frontier {cetter 5, 1373 T2
. _goncriyat. A T ¥irst sclentilic Resuits of the ¥I1gnt '
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ACCESSION N3: AT3012749 8/2631/60/000/002/0013/0018

AUTHORS: Gershman, B. W.; Gingburg. Ve L.
TITLE: Formation of ionosph;ric inhomogeneities

SOURCE: AN SSSR. Mezhduvedomst. komit. po prove mezhdunarodn.
geofizich. goda. 3 razdel programe. MGG: Ionosfera. S§b. statey, no.

2, 1960, 13-18

T0P1C TAGS: jonospheres jonospheric inhomoqeneities, F layer, E
layer, ionization wind, plasma velocity. jonization wind velocity.
altitude variation of jonosphere

ABSTRACT: Some of +he hypotheses recently advanced to explain the

mechanism whereby iﬁhomogeneitiea are produced'in the F layer are

~ discussed, with emphasis on the inhomogeneities that cause flicker
of radio stars and diffuse reflaction from the P layer. "The authors
analyze the conditions which determine the motion of an jonized gas

Card 1/ 3



ACCESSION NR: AT3012749 -

component in the jonosphexe. since 2 clarification of this question

can serve as 8 prémise for the construction of a theory of vjoniza=

tion winds" and formation of inhomogeneities in the F layer. It is

concluded from various estimates of the possible plasma and wind

velocities and the resultant yariations of the electric and magd-

netic fields in the ionosphere that the gormation and motion of in=

homogeneities of ionization {n the F layet is not a hydrodynamic

~ problem but must be golved with allowance for the earth's magnetic
field, the electric,field, and the fact that the gas as a whole

. does not move with the sameé speed a8 jts ionized component. The

. nature of the jonospheric winds and jonospheric inhomogeneities must
be ascertained bY clarifying the character of the distribution of

' the electric field and the velocity on scales that are comparable

 with the dimensions of the earth's sphere: The particular partial
problems still to be considered are! the transport of the electric
field in the F layer from the diurnal region and the related circu~
jation in the F layer, the passage of different types of 1ow fre-

- ~ I
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quency waves from the E layer into the F layer (capable of becoming
propagated in a weakly ionized gas), the influence of the earth's

magnetic field, and the inhomogeneity of the atmosphere with alti-
tude. Orig. art. has: 12 formulas.

ASSOCIATION: None

' SUBMITTED: 00 o DATE ACQ: 220ct63 ENCL: 00

SUB CODE: AS, AL NO REP S0V: 005 OTHER: 006
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4,2/80 B004,/B056
AUTHOR: ginzburg, V. L.
TITLE: some Remarks O Phase Trangitions of Second Kind and the

Microscopic Theory of Seignettoelectrics 1\

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 9, PP 2031-2045

TEXT: The author discusses the problem as to whether yransitions of gecond
kind have the samé character in superconductors, 1iquid helium, ferro-
magnetics, and seignettoelectrics, and differ from oneé another only by the
value of one parameter. corresponding %o the theory of phase transiviong
developed by L. D. Landau (Ref. 2), the author writes down the series:

o =, ¢ ml:z + (8/2)114 + (7/6)16 + 6(grad 71)2 (1) for the thermodynamic
potential Q, where (ﬁo, a, B, vy by BT functions of femperature and P

pressure, and b(grad Q)?' ig described a8 correlation energye Because of-
tpermal motion, 1 finctuates round a mean value qo‘ The geries §1 in
first approximation gives correct results ag long 88 (Aq) ~ (A'l)o and

— 2 -
(AVI )T’ respectively, are small a8 compared o Vﬁ)s (’2)2. The condition

e —eeee
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nsitions of gecond
of Seignetto- B004/B056

gome Remarks On phase Tra
Kind and the Microscapic Theory

electrica

arT/6 D W2/ (8/a0)

0 = temperature

’ ch)e a §T (50) is written down (x = Boltzmann con-

of the transition point). Ar -0 -T, T 0,

n thus depends only on §T' For
16 for 1iquid helium Fp~0e3s
atl are

gtant,
Ac = (aé)29ﬂ61. phe character of transitio

ig found that gT ~ 3107

and for gsolids, {Trv 2.03. Therefore, no an
observed in suporconductors. Likewise, fT jg anomalo
magnetics. or ueignettoelectrics, above all BaTi0,, it is found that the
parameter 1° = 6/aj@ i anomalously great, whereas the fluctuation is re-
latively low. This qualitative gtatement is quahtitatively investigated

by means of a model of anharmonic oscillators, and for ine frequencies of

BaTi0, it 13 found that @, (6) =-Va(957m ~ 6.32107 113 Q;,t(9)=2 a(0)/ )
Ao 2nc/wt(o)rv 3oy W, 1.5 mm. (u=m/299ffN,

les). The auihor considers detal
jor of substances near the trangition point to
59 Soviet, 9 US, 3 Pritish, 2 Dutch,

superconductors it
omalies of gpecific he

usly low for ferro-

and for wavelengihs N

= concentration of the dipo
jnvestigations of the behav
be necessary. There are > roferences:

and ' German.
o

led experimental
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AUTHOR: Ginzburg, VL.
TITLE: On the Possibility of a Det ermination of the Magnetic
Field in the out er'"Solar Corona by Examining the Polarized
Radiation due to Discrete Sources Transmitted Through it

PERIODICAL: Tzvestiya vysshikh uchebnykh zavedeniY., Radiofizika,
1

960, Vol 5, Nr 2, pp 341 - 342 (USSR)

ABSTRACT: The presence of an ordered magnetic field in the solar
corona can ljead to & rotation of the plane of radio
. . . N\

enission passing through the corona. The gggig_gm;gglgg__
of the Crab nebulanis the radiation in question. It
passes thr he corona during June and has a polari—
zation of i 7% at 3 cm. The polarization
is characterised by a position angle of Y = 148-149 .
For 10 cm waves the polarization is 3 & 0.5% and
Y- 142 i-SO . There 18 evidence that at long wavelengths
the polurizntion is smaller. In the corona (in the plane
of the solar equatori thg3electron concentratjon is

(Ref 7) N ~ 7 x 10 eo® at 1 = 5, N~ 10 cm > at

- 10 and N ~ 2.5 x 10) cmm)

at
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On the Possibility of a Determination ggj%égjﬁggnetic Field in the

outer Solar Corona by Examining the Polarized Radiation due to
Discrete Sources Transmitted Through it

2 2 ¢
follows that for n = 9 to 20 . v, - b e N/m - 3.18 x 10)

(2]
N~ 2 X Jolq -8 x 101“ and vy = ell/mc =

1.76 % 107 H -~ .105 - 105 sec . Moreover. the

— oy . 10
frequency of the radio emission v = Mc/h~ 2 x 10
sec_l at A= 10 cm . Under these conditions the
propagation of radio waves may be looked upon as quasi-
longitudinal for practically all angles a Dbetween the
magnetic field H and the direction of the wave normal .
The difference between the refractive indices n¥ for
normal circularly polarized waves is

2 3 16 3

Hn = wulua cos u/w) = 5.6 x 10 HN cos a/wJ . The
rotation of the plane of polarization after passage through
the plasma layer 1is given by Eq (1). where the integration
js carried out along the ray which in the present case can
be considered to be rectilinear. in order to estimate thas
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eftect it 18 assumed that:

10b HNL cos «

‘ASSYWN’ _-

2
(]
where L 1% 8 certain effoctive path length. With

. -2 -
n o= 5 , H~ 10 Oe. N~'105 cm 2 , cos « ~- 1 and

1
Lo nRo 3 x 10 1 cm the rotation of the plane of

polarization is OY = 60° . When 1 ~10 , H~ 1077
-3

N~ cm , cos a as1 and L~ 10R,. , the rotation 1S

C\.< o @

A~ 1 The relatively strong dependence of the

rotation on @ should serve as a useful additional

effect. There are 9 references. 5 of which are Soviet
and 4 English.
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TEXT: & simple gpproximete method 18 developed which permits determining
plattice and also other quantities

the magnetization of the lattice or 8u
ot ferro- and antiferromagnetics practically throughout the complete

temperature range 88 gunctions of the dimensions and shape of the magnetic
systenm. By way of introduction the authors point out the importance of the
nagnetic pmothods in the jpvestigation of fine disperse substances, polymers
and macromolocules. This paper concentrates on the examination of the

anomalous magnetic properties of some nuclaic acids and pynthetic polymero.

The nature of these effects 18 gtill unclear, 8n
related to the antiferromagnetisnm (as is assumed by
an analysis of the properties of "polymer—type“ ferro- 80
magnetics {s still of significance. The approximate me tho

4 even if they are not
the authors, of.Ref.2),
d antiferro-
3 used to determine
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tne magnetic quentities in relation to size and shape of the specimens
(small particles, hains, etc.) is tased on & self-
consistent generalization o wave theory using the usual model of
localized spins with exchange interaction. Although this model is far

{from repreuenting the roal conditione the results obtained aTe epgentially

of general validity, that is, 1ndependent of the model and call be regarded

as aemi-phenomenological. The problem is also examined as

what extent the agssumption of small P

a "paramagnetic fluid" is velid. The magnetic PTOPET

are studied. M. 1. KagenoV, N. N. Bogolyubov, g. V. TyablikoV,

and L. A Blyumenfel'd are pmentioned. There are 30 referencesi 9 Soviet,

15 0S5, 2 German, and 4 British.
ASSOCIATION: Radiofizicheskiy institut Gor'kovskogo gosudarstvennogo

universiteta (Institute of Radio Physics of the Gor'kiy
state University)

SUBMITTED: May 26, 1960
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Konlinear Phenomena in a Plnsmaqhhich 1s Located in a Vuriable

Electromagnetic Field ?\

Uspekhi fizicheskikh nauk, 1960, Vol 70, Br 2, pp 201-246 (ussw)

The present paper is the first part of a very detailed survey
of the theory of nonlinear phenomena in an ionized gas. This
article will be published simultaneously in the periodical
wportschritte der Physik" of Eastern Germany. The nonlineari-
ties occurring partly because of the relatively great electron
free path and partly because of the considerable difference
between electron mass and atomic- and molecular masaes already
at comparatively low field strengths (e.g. if the polarization
and the conduction current are not proportional to the field E,
the propagation of electromagnetic waves must be described by
a nonlinear theory, a8 the superposition principle, for example,
no longer holds), are gystematically dealt with with reference
to voluminous publications. In the first two paragraphs of the
present article, the influence exerted by a homogeneous electric

field



